The aim of this paper is to introduce and study new algebraic structure, called KUSalgebra and investigate some of its properties.
Introduction
The notion of BCK-algebras was proposed by Iami and Iseki in 1966. In the same year, K. Is´eki [4] introduced the notion of a BCI-algebra which is a generalization of a BCK-algebra. Since then numerous mathematical papers have been written investigating the algebraic properties of the BCK/BCI-algebras and their relationship (vii) (z * y) * (z * x) = (y * x). For brevity we shall call X a KUS-algebra unless otherwise specified Example 2.4. Let X = {0, a, b, c, d} in which ( * ) is defined by the following table:
It is easy to show that (X; * ,0) is KUS-algebra . Now, we give some properties and theorems of KUS-algebras. Proposition 2.5. Let X be a KUS-algebra. Then the following holds: for any x, y, z ∈X, a) x * y = 0 and y * x = 0 imply x = y, b) x * (y * x) = y * 0 , c) (x * y) = 0 implies that x * 0 = y * 0 , d) (x * y) * 0 = y * x , e) x * 0 = 0 implies that x = 0, f) x = 0 * (0 * x) , g) 0 * (x * y) = (0 * x) * (0 * y), h) x * z = y * z implies that x * 0 = y * 0 .
Proof:
a) Since x * y = 0 and y * x = 0 , then x ≤ y and y ≤ x imply x = y . b) x * (y * x) = y * (x * x) = y * 0 . c) (0 * y ) * (x * y) = x * 0 , by (b), and (0 * y ) * (x * y) = (0 * y) * 0 , since (x * y) = 0. Then x * 0 = y * 0. d) (x * y) * 0 = (x * y) * (x * x) = y * x , by (kus 1 ).
(e), (f) and (g) are clears by (kus 2 ). h) x * 0 = x * (z * z) = z * (x * z) = z*(y*z) = y*(z*z) = y*0. ⌂ Proposition 2.6. Let X be a KUS-algebra . A relation (≤ ) on X defined by * 0 a b c d
Definition 3.1. Let X be a KUS-algebra and let S be a nonempty set of X. S is called a KUS-sub-algebra of X if x * y ∈ S whenever x, y ∈ S .
Definition 3.2([5]
). Let I be a nonempty subset of X , I is called an ideal of X if, for all x, y ∈ X (I 1 ) 0 ∈ I, (I 2 ) x ∈ I and y * x ∈ I imply y ∈ I.
Definition 3.3([1],[2]).
A nonempty subset I of a KU-algebra X is called a KU-ideal of X if it satisfies the following conditions : for all x, y , z ∈ X (KU 1 ) 0 ∈ I , (KU 2 ) x * (y * z)∈ I , y ∈ I implies (x * z) ∈ I .
Definition 3.4. A nonempty subset I of a KUS-algebra X is called a KUS-ideal of X if it satisfies: for x , y, z ∈ X, (Ikus 1 ) (0 ∈ I) , (Ikus 2 ) (z * y)∈ I and (y * x)∈ I imply (z * x)∈ I .
Example 3.5 . Let X ={0 ,a, b, c} in which ( * ) is defined by the following table:
Then (X; * ,0) is KUS-algebra . It is easy to show that I 1 ={0,a}, I 2 ={0,b}, I 3 ={0,c}, and I 4 ={0, a, b, c} are KUS-ideals of X .
Proposition 3.6. Let X be a KUS-algebra and I be a nonempty subset of X containing 0. Then I is a KUS-ideal of X if and only if : (z * y) ∈I, (z * x) ∉ I imply (y * x) ∉ I, for all x, y, z ∈ X.
Proof: Let I be an KUS-ideal of X and (z * y) ∈I, (z * x)∉ I. Suppose that (y * x)∈I, since I is a KUS-ideal, then (z * x)∈ I , a contradiction . * Conversely, assume that (z * y) ∈I, (z * x)∉ I imply (y * x) ∉ I, for all x, y, z ∈ X. If (z * y) ∈I, (y * x)∈ I . It is clear that (z * x) ∈ I . then I is a KUS-ideal of X. ⌂ Corollary 3.7.
Let X be a KUS-algebra and I be a nonempty subset of X containing 0. Then : (C 1 ) I is a KUS-ideal of X if and only if (z * y) ∈I, (y * x)∉ I imply (z * x) ∉ I, for all x, y, z ∈ X . (C 2 ) I is a KUS-ideal of X if and only if (z * y) ∈I, (z * x)∈ I imply (y * x) ∈ I, for all x, y, z ∈ X. (C 3 ) I is a KUS-ideal of X if and only if (z * x) ∈I, (y * x)∈ I imply (z * y) ∈ I, for all x, y, z ∈ X .
Proposition 3.8. Every KUS-ideal of KUS-algebra X is a KUS-sub-algebra.
Proof:
For all x, y, z ∈ X, let I be a KUS-ideal of a KUS-algebra X such that x, y ∈I, then (0 * x) = x ∈I,(0 * y) = y∈I. Hence, by corollary (3.7(C 2 )) , x * y∈ I .
Therefore I is a KUS-sub-algebra.⌂ Proposition 3. 9. Every KUS-ideal of X is an ideal of X.
For all x, y, z∈X, let I is KUS-ideal of X. By corollary(3.7(C 3 )) (z * x) ∈ I and (y * x) ∈I imply (z * y) ∈I. If z = 0 ,then (0 * x) = x ∈I and (y * x) ∈I imply that (0 * y) = y ∈I . and hence I is an ideal of X. ⌂ In general, the converse of proposition (3.9) is not true . For example:
Example 3.10. Let X ={0,1, 2, 3} be a KUS-algebra with the following Cayley table:
Then (X; * ,0) is KUS-algebra . It is easy to show that I ={0, 3} is an ideal of X which is not a KUS-ideal of X , since 3 * 2 = 3 ∈ I , 2 * 1 = 3 ∈I and 3 * 1 = 2 ∉I. On KUS-algebras 137 Proposition 3.11. Every KUS-ideal of KUS-algebra X is a KU-ideal of X. Proof: For all x, y, z ∈ X, let I is KUS-ideal of a KUS-algebra X. If x* (y* z)∈ I , y ∈ I, then y = 0 * y = (z * z) * y, by (kus 3 ). = [y * (z * z)] * 0 , by proposition(2.5(d)). = [z * (y * z)] * 0, by (kus 4 ). = (y * z) * z ∈ I , by proposition(2.5(d)). Then x * (y * z)∈ I and (y * z) * z ∈ I implies (x * z)∈ I . Hence I is a KU-ideal of X. ⌂ In general, the converse of proposition (3.11) is not true .
For example: Let X ={0,1, 2, 3} be a KUS-algebra with the following Cayley table Then (X; * ,0) is KUS-algebra . It is easy to show that I ={0, 3} is a KU-ideal of X ,which is not a KUS-ideal of X , since 3 * 2 = 3 ∈ I , 2 * 1 = 3 ∈I and 3 * 1 = 2 ∉I. f (x * y) = f (x) * ` f (y) for all x , y ∈ X. 
The G-part of KUS-algebras
In this section we give some basic definitions , preliminaries and lemmas of G-part in KUS-algebras. Definition 4.1. Let (X; * ,0) be a KUS-algebra. For any nonempty subset S of X, we define G(S) := {x ∈ S | x * 0 = x}.
In particular, if S = X then we say that G(X) is the G-part of KUS-algebra X. For any KUS-algebra X, the set B(X) := {x ∈ X | x * 0 = 0}is called a p-radical of X. A KUS-algebra X is said to be p-semi-simple if B(X) ={0} .
The following property is obvious: G(X)∩ B(X) = {0} .
Proposition 4.8. Let (X;*,0) be a KUS-algebra, for all x, y , z ∈ G(X), then L 1 ) y * x = z imply x * z = y , L 2 ) x * (0 * y) = y * (0 * x) .
Proof: L 1 ) Since y * x = z ,then x * z = (y * x) * (y * z), by (kus 1 ). = z * (y * z), since (y * x = z). = y * (z * z), by (kus 4 ). = y * 0 = y, since y ∈ G(X). L 2 ) Since ((y * (0 * x)) * x) * 0 = x * (y * (0 * x)), by proposition(2.5(d)).
= y * (x * (0 * x)), by (kus 4 ). = y * (0 * 0), by proposition(2.5(b)).
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= y * 0 = y , since y ∈ G(X), we have ((y * (0 * x)) * x) * 0 = y . It follows from that (y * (0 * x)) * x = 0 * y and hence y * (0 * x) = x * (0 * y) by (L 1 ) . ⌂
The following theorem state the relation between KUS-algebra and abelian group Theorem 4.9. Let (X; ⋅,-1,e) be an abelian group. If x * y = x -1 ⋅y is defined and 0 = e, then (X; * ,0) is a KUS-algebra .
Proof:
We only show that conditions (kus 1 ) and (kus 4 ) of KUS-algebra are satisfied. For the case of (kus 1 ) , since X is an abelian group, we have (z * y) * (z * x) = (z
For the case of (kus 4 ) , we also have
Theorem 4.10. Let (X; * ,0) be a KUS-algebra. If x⋅y = x*y is defined , x -1 = x and e = 0, then the structure ( X ; ⋅ , -1 , e) is an abelian group.
We only show that the structure ( X ; ⋅ , -1 , e) satisfies the conditions of associative and commutative with respect to the operation (⋅). For associative , we have x⋅(y⋅z) = x * (y * z) = (0 * x) * ( y * (0 * z)), by (kus 2 ). = (0 * x) * (z * (0 * y)), by proposition (4.8(L 2 )). = z * ((0 * x) * (0 * y)), by (kus 4 ). = z * (x * y), by (kus 2 ). = ((x * y) * z) * 0, by proposition(2.5(d)). = (x * y) * z = (x⋅y)⋅z . For commutative, we also have x⋅y = x * y = x * (0 * y) = y * (0 * x), by proposition (4.8(L 2 )). = y * x = y⋅x . ⌂ Definition 4.11. Let (X; * ,0) be a KUS-algebra satisfying (x * y) * (z * u) = (x * z) * (y * u), for any x, y, z and u ∈X is called a medial of KUSalgebra.
Proposition 4.19. An associative KUS-algebra X satisfying x * 0= x for any x ∈ X is commutative, i.e., x * y = y * x for any x, y ∈ X.
Proof: For any x, y ∈X, y * x = y * (x * 0) = x * (y * 0) = x * y , proving the proposition .⌂ 
